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21.  Recapitulation of Stresses, Buttresses of Example 1.   All of the inclined
stresses and the approximately determined principal stress at base of the
corbel, Art. 19, are well within the specified limit of 50,000 Ib per sq ft.   The
average shear, computed in Art. 20, is slightly less than the 100 Ib per sq in.
limit, and the slab and corbel stresses, Arts. 15 and 16, and the sliding factor,
Art. 17, are safe.   Stresses must of course be checked at other levels.

22.  Reinforcement of Buttresses, Example 1.   The buttresses of Stony
Gorge Dam, Example 1, were built in 12-ft lifts and were provided with a
triple network of reinforcing bars near each face.   In describing this dam,
S. E. Rockwell19 states that:

The buttresses were first designed with^-inch round bars, 18 inches on
centers, placed diagonally and parallel to the face slabs in both sides of the
buttresses; and with^-inch round bars 3 feet on centers, placed vertically
in both sides of the buttresses. After several of the largest buttresses were
started, vertical shrinkage cracks began to appear, and it was decided to
add horizontal reinforcement in all buttresses below the bottom of the third
lift. The horizontal bars were distributed along both faces of the buttresses,
and the area of the steel used amounted to approximately 0.3 of 1 per cent of
the vertical cross-sectional area of the concrete. This percentage of longi-
tudinal steel appears to have stopped all vertical cracking.

Many buttressed dams have been constructed without buttress reinforce-
ment. Generally, the buttresses have cracked, some so seriously as to require
extensive betterments. Other buttresses, reinforced less elaborately than
Stony Gorge, are giving satisfactory service. In fact, a moderate amount of
cracking is not necessarily disastrous. However, any appreciable cracking is
disturbing, and the modern tendency is toward adequate reinforcement.

23.  Example 2, Overflow Slab Dam.   A typical section of the overflow
portion of Stony Gorge Dam is shown at C-C, Fig. 10.   The crest and upper
portion of the downstream slab are of (approximate) standard shape for an
overflow crest with a 1 : 1 upstream slope, as established in Art. 2, Chapter 11.
Except for low dams, the lower portion of the downstream slab may be made
straight, as for the solid overflow dam.   The radius of the bucket can be
determined from Fig. 12, Chapter 11.

The downstream slab theoretically carries no water load at maximum over-
flow but carries some weight at lower discharges. Failure of the back slab
during a flood might cause much damage, for which reason it is usual to
provide ample strength. The extreme requirement would be that the slab
have strength to support the full normal component of the weight of the over-
falling sheet. This conservative rule usually does not give excessive slab
thicknesses.

The downstream slab may be attached to the buttresses in any convenient
manner, connections similar to (a) and (6), Fig. 4, being permissible. If
continuous construction is used, an occasional contraction joint is advisable.
In any event, the anchorage of the slab to the buttress must be substantial.
The connection used at Stony Gorge is shown in Fig. 13.

19 Dams and Control Works, U. S. Bur. Reclam., 2nd Ed., 1938, p. 78.